Biological macromolecules and assemblies volume 1: virus structures  Edited by F.A. Jurnak and A. McPherson John Wiley and Sons; New York, Chichester, 1984 ix + 397 pages. £69.25 by Mahy, B.W.J.
Volume 186, number 1 FEBSLETTERS 
Biological Mucromokcules and Assemblies 
Volume 1: Virus Structures 
Edited by F.A. Jurnak and A. McPherson 
John Wiley and Sons; New York, Chichester, 1984 
ix + 397 pages. f69.25 
my 19x5 
This, the first volume of a new series published by 
Wiley Interscience, consists of nine chapters most- 
ly describing X-ray crystallographic investigations 
of virus structure. Five chapters deal with plant 
viruses, three with animal viruses and one with 
bacteriophage. The selection of these chapters is a 
little curious: there are two on tobacco mosaic 
virus, for example, which overlap a good deal, but 
no chapter on tomato bushy stunt virus, the classic 
structure, a model of which is given as the fron- 
tispiece. The impression given is that the Editors 
have compiled what they could at the expense of 
balance or completeness. 
The first chapter, by Argos and Johnson, is on 
plant virus structure as defined through 
biochemical and biophysical methods other than 
X-ray diffraction. Only simple spherical plant 
viruses are considered, and information on RNA 
and protein content, behaviour in various physico- 
chemical conditions, capsid assembly, etc., is 
presented. Although RNA sequence data are brief- 
ly discussed in relation to bromoviruses, it seems a 
pity that no attempt was made in this chapter to 
review the nucleotide sequences currently available 
for all the virus groups. 
Two chapters on the three-dimensional structure 
and processes in assembly of small spherical plant 
viruses are included. One is an excellent review by 
Michael Rossmann on Southern bean mosaic, a 
virus which has been exhaustively studied in 
several different laboratories. The structure of this 
virus was solved after that of tomato bushy stunt, 
and this chapter is valuable for the comparative 
discussion on these two closely similar viruses. A 
third virus which is closely related structurally is 
satellite tobacco necrosis virus, and this is the sub- 
ject of the next chapter by Liljas and Strandberg of 
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Uppsala. Two chapters on tobacco mosaic virus, 
one on structure determination by K.C. Holmes 
and the other on macromolecular interactions by 
Gerald Stubbs, occupy the next 80 pages. The im- 
portance of TMV as a structural model cannot be 
overstated, but it seems a pity that the Editors did 
not prune out the duplication present in these two 
chapters. 
Chapter 6 is an excehent account by Lee 
Makowski of the three-Dimensions structures of 
filamentous bacteriophages, especially Pfl. A good 
comparative discussion is included on related 
phages such as fd, which have been studied more 
extensively from the point of view of genetics and 
replication. The following chapter by Ivan Ray- 
ment reviews animal virus structure and concen- 
trates on the papova viruses, polyoma, SV40 and 
papilloma viruses. The final two chapters deal with 
larger viruses and, consequently, only individual 
components of these - the haemagglutinin of in- 
fluenza virus and the hexon coat protein of 
adenovirus. The haemagglutinin chapter by Wiley, 
Wilson and Skehel is a thorough review of their 
work but marred, through no fault of their own, 
by the lack of clarity in the figures, which are over- 
reduced and displayed on matt paper. These com- 
plex structures require better reproduction than 
this if the reader is to follow the arguments in the 
text, and one is struck by the contrast with the 
much finer illustrations contained in the original 
paper by these authors in Nature. 
The chapter on adenovirus hexon by R.M. 
Burnett compIetes the book. This illustrates the 
value of studying individual components of 
icosahedral viruses. Hexon was the first animal 
virus protein to be crystallized (at the National In- 
stitute for Medical Research, Mill Hill, as was the 
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influenza haemagglutinin) and provides an in- 
teresting contrast to the small plant virus struc- 
tures. Icosahedral viruses attain their spherical 
shape by ‘quasi-equivalent’ bonding but, whereas 
in adenovirus this involves chemically non- 
identical subunit faces, in the plant viruses dif- 
ferent binding occurs through modifications of the 
same structure. 
Overall, I feel that these reviews form a useful 
collection but the book suffers greatly from poor 
lustrations; only one glossy page is included, show- 
ing electron micrographs of fd virions. Surely a 
series devoted to macromolecules and assemblies 
deserves better quality reproduction than this? The 
high price of the volume puts it well out of reach 
of the individual purchaser (who will pay almost &8 
per review?) but, regrettably, I cannot recommend 
the purchase of such a poorly illustrated book as 
this, even to specialist librarians. 
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Biologists in general and biochemists in particular 
have always been ready to adopt and adapt the 
techniques of physics and chemistry for use in 
biological systems. The biochemist is now faced 
with a sometimes bewildering range of physical 
methods, from spectrophotometry to EXAFS, 
many of which have been greatly increased in sen- 
sitivity and sophistication to make them useful in 
biochemistry. To make the best use of these power- 
ful methods, it is necessary to have at least a 
modest degree of understanding of their physical 
bases, and the stated aim of this book, in which it 
is largely successful, is to meet this need. The 
techniques covered in this volume are nuclear 
magnetic resonance (Brown and Ugurbil), electron 
spin resonance (Kosman), Mossbauer spectroscopy 
(Dickson and Johnson), X-ray absorption spec- 
troscopy (Scott), macromolecular X-ray crystal- 
lography (Moffat), and X-ray small-angle scat- 
tering and diffraction (Stamatoff); a companion 
volume deals with optical techniques. 
With the exception of the chapter on X-ray 
crystallography, each article consists of an outline 
of the physical principles of the method, an indica- 
tion of the experimental arrangement and limita- 
tions, and a discussion of a variable number of 
specific biological applications. The crystallogra- 
phy chapter differs in that the applications are 
obviously well-known. Dr Moffat instead provides 
a very clear step by step description of the suc- 
cessive stages of a crystallographic investigation, 
from crystallisation through phase determination 
to calculation and refinement of the electron 
density map. 
The exposition of the underlying physics in each 
chapter is generally clear. Starting with high- 
school physics and a familiarity with vector nota- 
tion, the assiduous reader should certainly come 
away able to judge the usefulness of the various 
techniques for his or her work, and to understand 
papers in which they are used. In terms of the 
description of applications, the chapter on ESR is 
particularly full and detailed, while those on NMR 
and small-angle scattering provide a more il- 
lustrative selection of examples and would serve 
best as useful introductions to more specialist 
reviews or books. The bibliographies are generally 
helpful, though there are few references since 
1982; this is not in general serious, but it is a pity 
that the new two-dimensional NMR experiments 
receive only a passing mention. 
This book provides a valuable introduction to an 
extremely important group of physical methods 
and can be recommended to those requiring more 
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